In vitro time-kill experiments with besifloxacin, moxifloxacin and gatifloxacin in the absence and presence of benzalkonium chloride.
To compare the bactericidal activity of besifloxacin, moxifloxacin and gatifloxacin and determine the contribution of the preservative benzalkonium chloride (BAK) to bactericidal activity. Time-kill experiments were performed against four species (n=12) with besifloxacin, moxifloxacin and gatifloxacin, in the presence or absence of BAK, at t=0, 5, 15, 30, 45, 60, 120 and 360 min, according to standard CLSI methods. In the presence of BAK, bactericidal activity was observed within 5 min, regardless of the fluoroquinolone tested. The bactericidal activity of BAK was unaffected by the concurrent presence of besifloxacin and rapid killing (within 5 to 15 min) was not observed at BAK concentrations below 50 mg/L. However, when tested without BAK, besifloxacin was bactericidal in as little as 45 min, while moxifloxacin and gatifloxacin required at least 120 min; besifloxacin kill rates against fluoroquinolone-susceptible and -resistant strains were at least 2- to 4-fold faster than those of gatifloxacin or moxifloxacin. Besifloxacin was the most rapidly bactericidal fluoroquinolone tested, followed by gatifloxacin and moxifloxacin, both of which had similar activity. Our studies demonstrate that the previously reported rapid in vitro killing by gatifloxacin formulations was probably due to the concurrent presence of 50 mg/L BAK, which is much higher than the 3.2 mg/L BAK observed in human tears 1 min after instillation of ophthalmic gatifloxacin solutions [Friedlaender MH, Breshears D, Amoozgar B et al. The dilution of benzalkonium chloride (BAK) in the tear film. Adv Ther 2006; 23: 835-41].